Differential regional effects of methamphetamine on the activities of tryptophan and tyrosine hydroxylase.
Administration of high doses of methamphetamine (METH) produces both short- and long-term enzymatic deficits in central monoaminergic systems. To determine whether a correlative relationship exists between these acute and long-term consequences of METH treatment, in the present study we examined the regional effects of METH on tryptophan hydroxylase (TPH) and tyrosine hydroxylase (TH) activities in various regions of the caudate nucleus, nucleus accumbens, and globus pallidus. A single METH administration decreased TPH activity 1 h after treatment in the globus pallidus, in the nucleus accumbens, and throughout the caudate; in the anterior caudate, the ventral-medial was more affected than the dorsal-lateral region. In contrast, TH activity was not decreased in either the caudate or the globus pallidus after a single METH administration; however, it was altered in the nucleus accumbens. Seven days after multiple METH administrations, TH and TPH activities were decreased in most caudate regions but not in the nucleus accumbens or globus pallidus. These data demonstrate that (1) the effects of METH on TPH and TH vary regionally; and (2) the short-term and long-term regional responses of TPH to METH in the caudate and globus pallidus correlated. In contrast, METH-induced acute TH responses did not predict the long-term changes in TH activity.